Il n'existe pas de rescaling conformément Einstein d'une métrique d'Einstein pseudo-Riemannienne complète.
Since the function ψ can not vanish, the light-line completeness of the metric implies ψ = const 2 .
If the manifold is closed, the function ψ accepts its maximal value ψ max at a certain point. Then, for every light-line geodesic γ through this point we have const 1 = 0 implying ψ = ψ max at every point of this geodesic. Repeating the argumentation, we obtain that for every light-line geodesic γ 1 intersecting γ we have ψ = ψ max at every point of γ 1 as well and so on. Since every two points can be connected by a sequence of light-line geodesics, ψ is constant on the whole manifold. [11] . Moreover, the assumption that the metric is Einstein can be omitted (by the price of considering only essential conformal vector fields) : as it was proved by D. Alekseevksii [1] , J. Ferrand [3] and R. Schoen [10] , a Riemannian manifold admitting an essential complete vector field is conformally equivalent to the round sphere or the Euclidean space. It is still not known whether the last statement (sometimes called Lichnerowicz-Obata conjecture) can be extended to the pseudo-Riemannian case, see [8] for a counterexample in the C 1 − smooth category, and [4, 5] for a good survey on this topic. Remark 3. In the 4-dimensional lorenz case, Theorem 1 was known in folklore : more precisely, conformal Einstein rescalings of 4-dimensional Einstein metrics were described by Brinkmann [2] , see also [7, Corollary 2.10] . The list of all such metrics and their conformal Einstein rescalings is pretty simple and one can directly verify our Theorem 1 by calculations.
Remark 4. A partial case of Theorem 1 is [7, Theorem 2.2], in which it is assumed that both metrics are complete. This extra-assumption is very natural in the context of [7] since the paper is dedicated to the classification of conformal vector fields ; moreover, Theorem 2.2 is not the main result of the paper. It is not clear whether in the proof of [7, Theorem 2.2] the assumption that the second metric is complete could be omitted. 
Consider a light-line geodesic γ(t) of the metric g. Since the metric g is light-line-complete, γ(t) is defined on the whole R. "Light-line" means that g(γ(t),γ(t)) = g ijγ i (t)γ j (t) = 0, whereγ is the velocity vector of γ (it is well-known that if this property is fulfilled in one point then it is fulfilled at every point of the geodesic).
Now contract (1) withγ
iγj . Since the metrics are Einstein and conformally equivalent,R ij , R ij and g ij are proportional to g ij , and therefore the only term which does not vanish iṡ γ iγj n−2 ψ
Clearly, at every point of the geodesic we haveγ
Since by assumptions the function ψ is defined on the whole R and is equal to zero at no point, we have const 1 = 0 implying ψ ≡ const along every light-line geodesic. Now, every two points of a connected manifold can be connected by a finite sequence of light-line geodesics. Indeed, consider R n with the standard pseudo-Euclidean metric g 0 of the same signature (r, n − r), 1 ≤ r < n as the metric g. The union of all light-line geodesics passing through points a (resp. b) are the standard cones
.. − (x n − a n ) 2 = 0} and, resp.,
. These two cones always have points of transversal intersection. Thus, two arbitrary points of R n can be connected by a sequence of two light-line geodesics of g 0 . Since the restriction of the metric g to a small neighborhood U ⊆ M n can be viewed as a small perturbation of the metric g 0 in R n , two points in U can be connected by a sequence of two light-line geodesics. Then, the set of points of M that can be connected with a fixed point p ∈ M n by a finite sequence of light-line geodesics is open and closed implying it coincides with M.
Since every two points of M can be connected by a sequence of light-line geodesics, and since as we proved above the function ψ is constant along every light-line geodesic, we have that ψ is constant on the whole manifold as we claimed, [2] , and also [7, Proposition 3.8(1) ]. Our proof of Theorem 2 is much easier than the proofs of Mikes-Radulovich and Kühnel. Actually, the initial version of our paper did not contain Theorem 2 at all, but after J. Mikes sent us his paper we immediately saw that the proof of their Theorem 5 can be essentially simplified by using the trick from the proof of our Theorem 1.
Proof of Theorem 2. Since M is closed, there exists p 0 ∈ M such that the value of ψ is maximal (we denote this value by ψ max ). We take a light-line geodesic γ such that γ(0) = p 0 . As we explained in the proof of Theorem 1, the function ψ(γ(t)) is equal to const · t + ψ max . Since the value of ψ at the point p 0 is maximal, const = 0 implying ψ(γ(t)) ≡ ψ max . Then, for every point p 1 of geodesic γ the value of ψ is maximal. We can therefore repeat the argumentation and show that for every light-line geodesic γ 1 such that γ 1 (0) = p 1 we have ψ(γ 1 (t)) ≡ ψ max and so on. Since every two points of M can be connected by a sequence of light-line geodesics, we have that ψ is constant on the whole manifold,
